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1 For this reason, researchers and policymakers need accurate measures of pension wealth if they are to assess the impact of pensions, prompting substantial effort devoted to gathering information on pension characteristics and wealth from households nearing retirement. 2 Unfortunately, there is growing awareness of the fact that many respondents are unaware of and unable to articulate many key attributes of their pension plans. 3 This has led to concern that respondent-reported pension information may give an inaccurate picture of older persons' financial security, and it may also impart bias to empirical studies of the role of pensions on retirement.
To supplement respondent-reported pension information, some analysts have turned to pension plan reports and administrative data, seeking to generate more accurate measures of pension wealth. For example, the Health and Retirement Study (HRS) linked lifetime earnings records from the Social Security Administration (SSA) and pension plan rules collected from Respondent Reports. In surveys designed to elicit retirement wealth including the HRS, respondents and spouses are routinely asked to describe their pensions on their current and past jobs. Specifically, in the HRS, respondents are asked first if they are included in a pension, retirement, or tax-deferred savings plan. If the individual answers "yes," then he is asked additional detailed questions about as many as three plans on that job. This respondent-reported information includes the type of plan (e.g., formula-based (DB), account-based (DC), or combination). In addition, questions are asked about the number of years the worker has been included in the plan, the amount of the employer contribution, the amount of the employee contribution, and the plan balance. If the individual has more than three plans on the current job, then the sum of the balances on the fourth and higher plans is requested. Those with a DC plan are asked to identify the type: thrift or savings; 401(k)/403(b)/SRA; profit-sharing; stock purchase/employee stock ownership (ESOP); and other. Answers to these pension questions have been used to calculate respondent-reported pension assets including 401(k) assets.
The primary advantage of respondent-reported DC wealth is that it can be thought of as reflecting what a household believes its pension plan balance to be at the time of the survey. Yet substantial measurement error can plague these data. One reason is that respondents may report their pension plan type incorrectly; for instance a worker who really has a DB may report having a DC plan (or vice versa); a respondent with a non-401(k) DC plan could report having a 401(k); someone with a DB and a 401(k) plan could report just one plan, etc. Another problem is that even if individuals correctly identify their plan type, they may report plan values inaccurately.
This may be particularly true for DB participants, as these plans embody complicated formulas based on salary, age, years of service, early and normal retirement dates, about which the respondent may not be aware; even small errors in reporting early and normal retirement ages for 5 such plans can dramatically alter the implied accrual profiles and present value calculations. In addition, measurement error in reported plan type is almost surely correlated with error in reported plan value. Finally, research on HRS respondents' plan reports indicates that there are many missing values which must be imputed by the researcher in order to arrive at pension wealth numbers. Thus Venti and Wise (2000) report that records for almost 40 percent of HRS households require that at least one piece of pension information be imputed, to construct measures of self-reported pension wealth. Such imputations can result in additional measurement error.
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Employer-Based Plan Information. To complement this respondent-reported pension information, the HRS also attempted to collect pension Summary Plan Descriptions from employers of HRS respondents for all current and previous jobs in which the respondent reported being covered by a pension. Researchers at the University of Michigan then coded these SPDs and linked them to a software program called the Pension Estimation Program (PEP). Taking this as inputs, estimates of DC pension wealth can be generated along with assumptions about earnings and saving trajectories, rates of return and inflation. Nevertheless, the PEP makes some simplifying assumptions in its modeling strategy for calculating DC wealth, including the assumption of a single time-invariant rate of return common to all participants; a time-invariant inflation rate; a time-invariant voluntary contribution rate to 401(k)-type plans; a simple earnings forecasting equation for career earnings; and the presumption of plan eligibility since the date of hire (cf Rohwedder, 2003; .
By contrast, our pension Calculator software includes a more flexible set of economic assumptions for estimating DC wealth. We also include an additional source of data, namely lifetime earnings histories provided under restricted data conditions by the Social Security 6 Administration. 5 The great advantage of these records (taken from W-2 tax records) is that they provide an accurate source of earnings from 1980 and also reports of pre-tax employee contributions to pension plans since 1984. Unlike respondent-reported information, these reports are not subject to measurement error as they represent employer official reports on earnings and deferrals (Cunningham and Engelhardt, 2002) . This information combined with respondentreported earnings permit us to construct a complete earnings history from 1951 to the survey entry year, for those who entered the HRS in 1992 and 1998. We believe that the improved earnings data, combined with the enhanced pension wealth Calculator, generate substantially better calculations of DC pension wealth.
The Calculator is designed so that it can replicate the PEP, but it also incorporates several important innovations not found in the earlier program. Specifically, it: (1) invokes plan adoption and amendment dates indicated in the SPD to determine eligibility for plan features; (2) allows time-varying, individual-specific rates of return; (3) allows time-varying inflation rates; (4) allows time-varying, individual-specific voluntary contribution rates; (5) allows easier, more direct use of administrative earnings data. It does not attempt to estimate DB wealth, which is handled quite well by the PEP.
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Pension Wealth Computations: Replicating the Baseline
To show how the Calculator works, we first seek to replicate the results generated by the Pension Estimation Program; subsequently, we will demonstrate how changing assumptions and data alter results. Accordingly, we first compare the total DC plan balances evaluated at the time of job severance, known as the quit date, generated by both approaches.
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For replication purposes, each plan can be characterized as belonging to one of three types. First, for the majority of plans, the Calculator and PEP produce identical output. Second, there is a small group of plans for which the Calculator and Program fail to produce the same output, because of identifiable programming anomalies in the PEP. 8 The Calculator contains two sets of code for these plans: the first is the correct code and the second overrides the correct code and hard-codes the plans to match the Program's coding. 9 Finally, there is a very small set of plans, covering around five percent of the DC plan participants in 1992, for which the Calculator and Program fail to produce the same output because of unidentifiable programming anomalies. 10 As a result, when comparing output from the Calculator and the PEP, there may be a small number of participants and plans for which there is potentially large disagreement. the mean difference of 6.6 percent, or $14,392, and the median is 5.4 percent, or $1,648. In other words, the differences are larger at higher percentiles in the distribution, so that at the 95 th percentile, the balances differ by 9.5 percent. 
Sensitivity of Pension Wealth Computations to Economic Assumptions
The Calculator is designed to allow the researcher to explore the impact of moving away from default economic and plan assumptions, should the researcher seek this flexibility. In what follows, we briefly outline how varying these influences estimates of DC wealth (see also Rohwedder, 2003; .
Time-Varying Rates of Return.
When calculating DC wealth with the PEP, the researcher chooses the rate of return to use, but the Program assumes for the pension calculations that the real rate of return is common across individuals and time-invariant. For example, in a commonly used parameterization for 1992, the real rate of return is assumed to be 2.3 percent, which was the Social Security Administration's intermediate forecast in that year. This means that the PEP assumes that real return are always 2.3 percent, commonly experienced by all participants. The potential impact of this assumption depends upon the application.
In fact, of course, real rates of return have varied substantially over time (see Appendix   Table 1 ). For the 20 years prior to the 1992 HRS, the mean 1972-1991 real return for the portfolio of bonds was 2.6 percent with substantial variation ranging from -16.8 percent in 1979 to 31.6 percent in 1982. In principle, for any given across-period mean return, the DC balance at the end of that period will be path dependent; that is, the temporal pattern of deviations from that mean return matters for DC balances because of the role of compounding. In addition, because contributions to DC plans are defined frequently as a percentage of pay, the temporal pattern of real returns will interact with the shape of the age-earnings profile to generate differences in plan balances that would not be captured under the assumption of a time-invariant mean rate of return.
It is also worth noting that DC plans differ, in terms of the financial instruments in which participants can invest their contributions, and of course, they will experience different patterns of returns over time. 13 Accordingly, in our approach, the Calculator permits both future and past time-varying rates of return to be used in the calculations. Table 3 compares selected statistics on the distribution of plan balances in 1991 using the historical returns on a portfolio of 100 percent long-term bonds from Ibbotson (2003), extended back to the earliest start year in the sample; the mean real return for this period was 1.8 percent.
14 The Table indicates little difference in plan balances using time-invariant or time-varying returns. Yet there is an important caveat, in that for any given mean return, the timing of the annual returns matters. In this particular application, there is little difference in balances but if the order of the returns were reversed (e.g. assuming the 1991 return occurred in 1952, etc.), then balances would be lower with time-varying returns than with time-invariant returns. contributions to DC plans vary across individuals, but are time-invariant, and (b) that eligibility for such contributions begins at the date of hire. While the source of the SPD, the effective date of the plan, and the effective date of the last amendment of the plan were collected, the PEP does not incorporate those dates when calculating DC pension wealth; rather the software assumes that respondents were eligible for their plans since they were hired. The potential impact of changing this assumption depends upon the application, but for many research questions involving DC plans, the timing of when the plan was first available to the participant is likely to be of great importance for calculating pension measures. For example, 401(k) plans were not permitted until 1978 and few were adopted until after 1981 when the IRS issued clarifying regulations for these plans; for this reason, 1982 can be taken as the de facto earliest year of 401(k) introduction after which plan adoption rates increased rapidly (see Figure 1) . We seek to assess what difference it makes to incorporate the plan's inception date, as well as assuming that participants were likely ineligible for 401(k) saving before 1982. 15 Furthermore, some of the voluntary pre-tax saving options in the SPDs matched to HRS respondents were also adopted in the mid-to late-1980s. 
Figure 1 here
DC Pension Wealth Estimates Based on Administrative Earnings Data
Thus far, the analysis has examined the sensitivity of DC wealth estimates assuming respondent-reported pay at the time of the survey and a very simple earnings projection equation built into the PEP. Next we turn to examine how pension wealth numbers differ if we estimate an earnings model using as input the administrative SSA covered-earnings data from and W-2 data from 1980 to the year prior to the survey year (1991 for the Original HRS cohort and 1997 for the War Babies).
19
For those respondents who gave consent to match administrative earnings data, parameter estimates from this model and administrative data were used to construct complete earnings histories for each HRS respondent who entered in 1992 or 1998.
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The first row of Panel A in Table 5 estimates quit date DC plan balances for members of the original HRS cohort using these new earnings trajectories and imposing the eligibility restrictions discussed above. 21 The mean and median DC balances are $321,846 and $68,089, respectively, substantially higher than the first row of Table 4 . The second row provides the plan balances for just the subset of 1,857 individuals who had their Social Security earnings histories and W-2s linked to the surveys; the results show that removing individuals for whom earnings had to be imputed raises the mean to almost $363,528 and is monotonic across the pension-value distribution. Some final results appear in Table 6 , which shows the DC plan balances due to employee pre-tax voluntary contributions and associated employer matching contributions, for the subset of participants from Table 6 Mitchell (1988) .
14 Calendar year 1991 is chosen for this comparison because it was the last year prior to the initial 1992 HRS interview, which allows solely for the use of past returns in the calculations and, from a practical perspective for the purpose of this illustration, avoids the need to forecast returns beyond 1991. In addition, 1991 is a useful year because the plan balance is recorded just prior to the initial interview, and the individual was asked to self-report the plan balance during the interview. This allows for a comparison of self-reported balances versus those implied by the Calculator. 15 The effective and amendment dates from the SPDs were not used in the PEP because its designers implicitly assumed that a plan effective as of a particular calendar year replaced another plan of equal generosity. There is dispute in the literature about whether 401(k) plans were actually good substitutes for previously existing pension plans.
16 It is also important to note that the zero balances in the lower percentiles in the baseline in the first row of Panel A in Table 4 occur because participants self-reported in the initial HRS interview that they made no voluntary contributions in 1992. Under the baseline parameterization, the Calculator assumes that the rate in 1992 was time invariant, so that if this rate is zero, then that individual was always and forever will be a non-contributor, and, thus, a zero contribution rate always held throughout the duration of employment, so that the individual to calculate an earnings growth rate from each single year of age, starting at 20, to the age in the survey entry year. Then using the respondent-reported annual earnings in the survey entry year, annual earnings were backcast with these growth rates. Last, earnings were forecast from the survey entry year to the quit date. Note: For this comparison, the Calculator was parameterized as follows: the default participant file was used; years of pension eligibility for both voluntary and employer contributions were measured since the date of hire; the voluntary contribution rate was taken from the default participant file; the real rate of return was set equal to 2.3 percent; the inflation rate was set to 4 percent; annual earnings were calculated using the self-reported earnings in the participant file and the earnings equation from the PEP. Source: Authors' calculations. Note: The Calculator was parameterized as follows: the default participant file was used; years of pension eligibility for both voluntary and employer contributions were measured since the date of hire; the voluntary contribution rate was taken from the default participant file; in the first row, the real rate of return was set equal to 1.8 percent; the inflation rate was set to 4 percent; annual earnings were calculated using the self-reported earnings in the participant file and the earnings equation from the PEP. Source: Authors' calculations. Note: The Calculator was parameterized as follows: the default participant file was used; years of pension eligibility for both voluntary and employer contributions were measured since the date of hire in the first, second, third, and fifth rows, and as described in the text in the fourth and last rows; the voluntary contribution rate was taken from the default participant file for the first and fourth rows, and as described in the text for the second, third, fifth and last rows; the real rate of return was set equal to 2.3 percent; the inflation rate was set to 4 percent; annual earnings were calculated using the self-reported earnings in the participant file and the earnings equation from the PEP. Source: Authors' calculations. Note: The Calculator was parameterized as follows: the default participant file was used; years of pension eligibility for both voluntary and employer contributions were measured using a combination of the plan adoption date, date of last amendment, and year of first pre-tax deferral from the W-2s; voluntary contribution rates from the W-2s for those who gave consent and self-reported from the participant file for those who did not give consent; earnings from covered-earnings and W-2 data for those who gave consent and imputed based on the earnings regression described in the text for those who did not give consent; the real rate of return and inflation rate were time-varying and taken from Ibbotson (2003) , where the return data were based on a portfolio of 100 percent corporate bonds. Source: Authors' calculations. (2000), Tables E4 and E23. 
